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1 
This invention comprises novel and useful 
provements in a liquid fuel meter and more 
specifically pertains to a meter for accurately 
measuring and registering fiuid passing there- 
through and operated by the pressure of said fiuid. 
The principal object of this invention resides 
in providing a fiuid meter which shall bave a posi- 
tive metering action, wherein the operation of 
the meter may be readily and easily adjusted; 
wherein all moving parts may be enclosed within 
a leak-proof casing; and wherein there is Pro- 
vided an even and non-pulsating fiow of fluid 
through the meter. 
An important obect of the invention is the 
provision of a novel means for varying the strokes 
of the individual metering pistons of the meter 
for compensating for wear and adjusting and 
calibrating the accuracy of the volume delivered 
by the meter with its indicating and registering 
mechanism. 
A further feature of the invention comprises 
the provision of a meter wherein there are no 
moving parts extending through the casing there- 
of, with a view to minimizing possible leakage and 
loss of fiuid pressure during the operation of the 
meter. 
Another feature of the invention comprises a 
novel electroimagnetic means for operating the 
meter registering mechanism in synchronization 
with the operation of rotating parts within the 
body of the meter. 
A still further feature of the invention consists 
in the provision of a novel and improved unitary 
valve assembly within the body of the meter for 
cyclically charging and discharging the various 
metering cylinders of the device. 
An important further feature of the invention 
consists in the provision of a highly efficient elec- 
trical means for registering the rate of fiow 
through the meter with accuracy and depend- 
ableness. 
A final important feature of the invention to 
be specifically enumerated herein, resides in the 
provision of a novel construction of a self-con- 
tained meter whlch shall be entirely operated by 
the fiuid pressure of the fiuid medium whose fiow 
and volume is being measured by the meter. 
These, together with various ancillary objects 
of the invention which will luter become apparent 
as the following description proceeds are attained 
by this device, preferred embodiments of which 
hure been illustrated by way of example only in 
the accompanying drawings, wherein: 
Figure 1 is a diagrammatic view indicating the 
association of the improved meter forming the 
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2 
subject of this invention with a fuel system of a 
carburetor for an internal combustion engine 
and with a fluid flow registering device; 
Figure 2 is a top plan view, parts being broken 
5 away and shown in section, of the improved 
meter; 
Figure 3 is a side elevational,view of the meter 
shown in Figure 2; 
Figure 4 is a horizontal sectional view taken 
10 through the fluid body of the meter, certain parts 
being shown in elevation; 
Figure 5 is a vertical transverse sectional view 
through the meter unit, parts being shown in 
elevation, showing the fluid chamber, a portion 
15 of the valve mechanism and the magnet chamber 
of the device; 
Figure 6 is a group assembly view showing one 
side of the parts forming the valve assembly; 
Figure 7 is a view similar to Figure 6 but show- 
20 ing the other side of the same valve parts; 
Figure 8 is an elevational detiled view of the 
upper valve and magnet drive stem; 
Figure 9 is an elevational view of the crank 
shaft; 
25 Figure 10 is a diagrammatic view showing in 
plan the arrangement of the ports of both of 
the valve units relative to the valve body; 
Figures 11, 12 and 13 are diagrammatic views 
illustrating the relative position of the valve ports, 
30 crank pin and the valve body ports through 360 
degrees of operation of the meter; 
Figure 14 is an elevational view of a metering 
piston and piston rod of the invention; 
Figure 15 is a fragmentary detafled view in 
35 elevation showing a modification embodying a 
mechanical connection extending from the meter 
to the register; 
Figure 16 is a top plan view, with the cover 
removed, of a generator which may be employed 
40 with the meter for operating a fluid flow register- 
ing or indicating device in accordance with the 
principles of the invention; 
Figure 17 is a top plan view, showing the gener- 
ator gear casing, parts being removed to show the 
45 gearing therein; 
Figure 18 is a side elevational view of the gen- 
erator casing; 
Figure 19 is a fragmentary side elevational 
view, parts being broken away and shown in sec- 
50 tion, illustrating the valve, the permanent mag- 
net, the generator casing, and the connecting 
gearing associated therewith; 
Figure 20 is an assembly perspective view il- 
lustrating the gearing construction for driving 
55 the generator attachment of Figures 16-19; 
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Figure 2i is a top plan view of a register which 
may be emplcyed in conjuncticn with the im- 
prcved meter; 
Figure 22 is a side elevational view of the reg- 
ister, showing the cperating mechanism therecf; 
Figure 23 is a bcttom plan view of the registeï 
showing the arrangement a-nd construction of the 
operating means therecf; 
Figure 24 is an end elevation of Figm 23 
showing the gearing assembly thereof; and, 
Figure 25 is a diagrammatic electrical wiring 
diagram of the meter having electric indicathag 
mechanism of Figures 16-24 associated therewith. 
leferring now more particularly fo the accom- 
panying drawings, wherein like numerals desig- 
nate similar parts throughout the various views, 
attention is directed first to the diagrammatic 
view of Figure 1 for an understanding of the en- 
vironment wïth which the meter may be em- 
ployed, and which as shown includes a suitable 
source of fuel, such as a tank 10, together with 
a fuel supplying pump 12 of any suitab]e and 
kndwn type, this pump ch-awing fuel through the 
supply.conduit 14 frein the tank. 
The fuel pump delivers fuel under a constant 
pressure by means of the conduit I G to the me- 
tering device indicated generalIy at 18 and form- 
ing .the subject of this invention, from whence 
fael is delivered, after being measured, by means 
of a conduit 20 te a carburetor 2- of any desired 
typ2. A measuring device indicated at 24 is con- 
ncted to the meter trait in a manner te be sub 
secluently set forth, for registering and indicat- 
ing various data in accordance with the quantity 
of fuel passed through the meter. 
Although in Figure 1 the meter has been 
shown applied fo a liquid fuel supplying system 
for a carburetor of an internal combustion en- 
gine oi" other suitable consumer of fuel, it is fo 
.be undersood that the principles of the inven- 
tion are hot. !imited thereto, since the device is 
of general application and may .be employed 
wherever a fiuid, whether gaseous or liquid,, is 
delivred under ,pressure and is to be metered 
and registered. 
Attention is now dire.c..ted Ohiefly to Figures 
2-r5 for an understandin of the construction of 
le meter. A generally cylindrical hcilow cas- 
ing oi" bçdy G is provided having an intm-na! 
:bre er chamber 2 cpening through the lower 
end thereoï, and provided with a ccver .plate 
eachably securd theretc. At ifs upper end, 
,the bcdy has a bore - of reduced dimneter ccm- 
municating with the chamber ï, this bore 
tendïng intc an integral axial extension er the 
body 25, this extension being indicated at $4 and 
hav!ng an infernal bore  fcming a permanent 
magnet and pressure fluid discharge chamber as 
indicated at ., this chamber opening te the 
per Surface of the meter body 15 and being pro- 
vîded with a detachable ccve plate $. 
 A .plurality of cylinders 0 ex,end from the body 
2. and are in open communication with the 
chamber 2 thereoï, these cylinders being i]di- 
cated as radially arranged, with their outer. 
tremities open and prcvided with rmovable .cyl- 
inder heads 2 attached in any suitable manner. 
A!s0 Communicating with the chamber  of the 
body 2, is a tubular boss , having a packing 
gland $ for ccnnecting the ïuel inlet conduit 
IG to the intericr of th chamber 25 er the meter 
in h'ee and open .communication therewith. 
A plurálity .of pistons $ of any suitable de- 
sign, are slidably received in the cylinders. 
nd are cnnectd as by wrist pins 0 with con- 

l0 

15 

necting rods -, having elongated slots $4 in the 
lower ends thereof, for attachment to a crank 
pin fo be later described. 
Removably received in the bore . ccnnecting 
the delivery chamber  with the crank cham- 
ber er casing 28, is a unitary valve assembly, see 
Figures 6 and 7, including a cylinch'ical valve 
body  snugly received in the bore $, and pro- 
vided at its lower end with an annuiar fiange 
$ received in the shculder connecting the bore 
,32 with the chamber 28. The valve ,bcdy  is 
prcvided with a plurality of parallel valve bores 
9 extending thrcugh the valve bcdy which bcres 
are equidistantly spaced frcm the longitudinal 
axis of the valve bcdy and are eveniy spaced ïrom 
each cther, there being cne such bore prcvided 
fr each cylinder } of the meter. Atthough in 
the embcdiment shcwn there are three cylin- 
dors and three bcres illustrated, it will be read- 
20 fly understcod that the principles of the inven- 
tion are applicable to a metering arrangement 
having any desired number of cylinder 1ores and 
ccnsequently the saine number of valve bcres . 
Integrally ïcrmed in the bcdy portion - 
25 jacent to and in parallelism with the cylinders 
4, are fiuid intake and delivery passages $-, see 
Figures 2 and 5, which at their curer extremities 
communicate with the intericr o the cylinders 
{} cutwardly of the pistcns therein, as by means 
30 of lateral bores or passages G. The above men- 
tioned cylinder heads 2. serve te simultaneously 
cover the bore of a cylinder {} and of ts: associ- 
ated passage 2 as shown clearly in Figuie 5. 
A tubular bushing  is seated .by ashoulde'ed 
35 engagement in the inner end of the bore $2 and 
has a screw threaded 1ower extremity engaged in 
the valve body S and in open communication 
with che of the corresponding boxes , these 
bushings thus maintaining or assisting in :re- 
0 taining the valve body  in the bore 3-.. By this 
means, the pressure or delivery side Of each of the 
cylinders is continucusly in communication with 
ifs passage - and ifs valve b_ody bore 0, By 
means of a rotary inlet valve ]{} and a similar 
45 rotary ourlet valve ]-, whose constructions 'are te 
be later described, each valve body bore 6{} and 
the associated metering chamber Of the appropri- 
are cylinder which is continuously in free com- 
munication therewith, are alternately placed in 
50 commmication with the interior of the chamber 
28 by means lof the valve } or With he interior 
of the fluid, pressure discharge chambC 6 by 
means of the valve -, frein which laer chamber 
the metered fuel is delivered by a discharge bore 
4 and fitting ]6 o the tuel' discha.r.ge line 
from whence itis delvered by a discharge bor e 4 
an d fitting ]G to a conduit -@ by which it is. cpn- 
ducted to the point of use such as he caïbure- 
60 ter 
As so far described, if will be thus seen t.hat 
the fuel delix(ere under a .constant.pressur e by 
the pump 12 and conduit I $is supplied te the 
tericï, cf. the crankcase pï. chàmSer .$ .F 
65 of the connection.  and tulJular .boss , 
fo th.eeby çonstnfiY sppiy a.nd.!mïhïn a 
pressure contïnupus%y against th e !0wm.srflCe oï 
the. pistons wh.ich, are expçsed .to t_h_e interi_m of 
the casing, and frein whence it is selectiy.ely.çon- 
70 ducted under ccntï.cl of the valve , intermit- 
tenfiy by means of the bore 60, t._ub_u!a_.r mmber 
, passage -, -he delivery er metering cham- 
be" of the qy!{nder _,. ïn.d_ thënce back y 
sa.ge , b.u_sh.'m.g 0Gnd...bcre _60. and _b.y. Way of 
7@ the discharge valve 2 to the deliverF chamer 
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ffom whencè it is fed by bore 14 and fltting 16 t0 
the fuel discharge line 20. 
Attention is now dlrected more particularly fo 
Figures 5-9 for an understanding of the con- 
struction of the valve assembly and the crank 
pin carried thereby. An axial bore 16 extends 
through the valve body 66 and constitu/es a 
bearlng for the crank shaft {}0. Adjacent 
lower end, the crank shaft is provided with a 
squared portion or shoulder {}2 upon which 
non-rotatively received a similar shaped axial 
opening {}4 by means of which the lower valve 10 
is flxed fo the crank shaft and In rotary sliding 
engagement with the lower surface of the flange 
6{} of the valve body. A crank disk {}6 is suitably 
secured upon the extremity {}{} of the crank shaft 
{}0, being rigidly flxed fo the crank shaït and being 
slightly spaced from the lower surface of the valve 
plate 10, with a plurality of springs 98 seated in 
aligned seats 92 and 94, see Figure 7, of the crank 
disk and valve plate respectively. By this means, 
a slight but continuons pressure fs applled 
neath the valve 7{} fo resiliently urge the saine 
wardly into sealing and seating engagement with 
the extremities of the ports 6{}. The purpose of 
this construction will be later set forth in detail. 
Upon its outer or lower side, the crank disk 
has an eccentric crank pin {}8 which may, if 
sired, be in the form of abolt, detachably 
cured thereto. This boit extends through the 
slots 64 in each of the connecting rods 2, for 
connecting the pistons to the crank pin for a 
purpose tobe later set forth. The other end of 
the crank shaft {}{} extends upwardly through the 
bore 18 of the valve body, and detachably re- 
ceives a combined magnet and valve sleeve 9{}, 
having a squared extremity 100 at Its lower end 
for non-rotatably seating a correspondingly 
shaped axial bore 182 of the upper valve disk 72. 
Aligned apertures {}4 and 86 in the crank shaft 
80 and magnet sleeve 98 respectively are engage- 
able by a fastening pin for locking these parts 
into their assembled position. 
A collar 0{} integrally formed upon the sleeve 
9{}, is intended to seat a washer ! 10 by means of 
which a spring 2 is compressed beneath the 
washer and against the upper surface of the 
upper valve 72, this spring being tensioned and 
retained by a fastening nut 4. Of course, a 
plurality of springs could be substituted for the 
single spring ! ! 2 in the saine movement or springs 
98. This fastening nut engages the externally 
threaded upper end 8 of the sleeve 98. By 
means of an axial bore l{}, an annular ring 
carrying a peripheral annular .permanent magnet 
122 having opposed pole spaces 124 and 128, is 
detachably received upon the threaded portion 
Il6, and retained thereon as by locking nut 
The circumference of the magnet 122 extends 
into very close juxtaposition fo the inner cylin- 
drical surface of the chamber 36 for a purpose fo 
be later set forth. The outer extremity or upper 
extremity of the crank shaft {}0 is received and 
journaled in an anti-friction ball ,bering assem 
bly ! 30 formed in the cover 
As will be noed in Figure 5, the spring ||2 
 serres .the dual function of resiHently urging the 
upper valve 72 fo sealing and seating engage- 
ment upon the valve body 58, and further blases 
the crank shaft SG inço Its uppermost position. 
A the sme rime, he spring assembly S0 serres 
fo ai all rimes yieldingly maintain the valve 10 
into sealing and seating engagement with the 
lower valve surface of the valve body 66. 

As shown best in Figure 5, each of the Cylinder 
heads 42 is provided with an axially outwardly 
extending externally threaded .boss ! 32. Extend- 
ing through .the tubular boss 2 and into the 
5 interior of the cylinder 40, is un adjusting screw 
34 provided with a locking nut 16. This screw 
may be adjusted inwardly until if engages a 
screw 8 carried by .the upper surface of the 
piston 48, to constitute an abutment or stop and 
10 limit further upward travel of said piston. Obvi- 
ously, by adjusting the screw 4 inwardly, the 
sçroke of piston 4{} may be readily regulated in 
a manner .tobe subsequently set forth. A cover- 
ing or closure cap ! 40 is provided for housing the 
15 adusting screw 34, being screw threadingly 
gaged upon the external threads, of the boss 
As shown by Figures 4, 6 and 7, a bore or pas- 
sage 42 is drilled at any convenient place, such 
as in the adjacent ,portions of the valve body 
20 and wall of the bore 2, this bore com]ecting the 
ch'ambers 28 and 8 and acting as a fluid by- 
passage around the metering valve, to establish 
a bypass line between the intake and discharge 
conduits under the control .of any suitable con- 
25 struction of bypass valve indicated generally 
|44. By means of this bypass and bypass valve, 
whose presence is conventional for enabling a 
lïluid fo bypass ifs meter, when desired, a constant 
supply of fluid may be delivered from the pump. 
3O 12 to the delivery line 29, if for any reason the- 
meter should become defective. However, this. 
bypass passage and valve form no part of the 
present invention, or of ifs operation. 
Atention is now directed more speciflcally 
35 Figures 6, 7, 10-13 for an understanding of the 
construction and operation of the valve plates 10 
and 1, which are of identical construction, one 
of these being indicated as ai 72 in Figure 10. 
The surfaces of the valve ,plates adjacent the 
4O valve body upper and lower surfaces, are provided 
with urcuate inlet and exhaust ports, in the form 
of grooves  in the intake valve, and 48 in the 
exhaust or discharge valve, the extremities of 
these grooves terminating in ports or bores 0 
45 and 182 for .the intake valve 70 and 14 and 
for the exhaust valve 12. The grooves 48 and 
3 are positioned exactly one hundred eighçy 
degrees apart upon the crank shaft 90, fo properly 
control the inward and outward strokes of the 
50 metering pistons. As will be readily seen, by 
reïerence to Figure 10, each of the grooves reg- 
isters In turn ai 120 ° intervals with one of the 
bores 0 in a three cylinder meter. The saine 
construction of valves could obviously be 
55 ployed with appropriate angular registration with 
the valve body bores for a.ny given number of 
cylinders desired. 
if is obvions that any suitable type of metering 
valve may be substituted for the particular valve 
60 illustrated in order fo properly rime the com- 
municatlon of the metering chamber of the cyl- 
inders 48 wih the fluid pressure supply on the 
interior of the casing 28, and wih the pressure 
discharge chamber 36 at the ourlet side of the 
65 meter. However, in the illustraed îorm of three 
cylinder meter, a very satisfactory and efficient 
porting arrangement show-n in Figures 10-13 tan 
be employed. ïn this arrangement, each of the 
arcuate grooves or channels 8 and 8 extend 
70 through one hundred forty-ninè degrees of crank 
pin travel, while the diameters of the bores 80 
extend through twenty-six degrees and twenty- 
four minutes of crank pin travel. As shown in 
Figure 1, when the crank pin 9{} is inits upper 
75 dead tenter position relative to. ny glen cyl 



inder,..the port ûO .will be exaetly centered be= 
tw.een the two arcuate valve channels 146. and 
148, with a clearance or spacing oï two degrees 
and eighteen minutes therebetween. In the.dia= 
grammatic views oï Figures 10'-13, the arrow 
indicates the direction .of rotation of the crank 
shaït.while the numerals 60a, 60b and 69c deslg = 
nate r.espective valve body-bores likewise taken 
in .the.direction oïcrank shaf rotation. 
Itvfll t_hereïore be seen that the top dead 
center .of the cylïnder which is in-cmnmunication 
with the bore 60a, the valve discharge port -148 
has:broken communication with the bore 69a and 
is .positioned two degrees .and eighteen minutes 
therefrom; whfle the intake port 145 is stfll two 
degrees .and eighteen minutes belote its registra- 
tion with said bore. Ai the saine Situe, the bore 
60b is.in registration vith the discharge port I 
while .bore 80c. is in registaion ,zih inlet port 
146. 
This space or lead of .two degrees and eighteen 
minutes between the ports -3 and $ and the 
bores 60 at the dead center positions, provide a 
satisfactory and ample sealing engagement pro= 
venting leakage .of the fluid under pressure 
rectly past the bore $9 from the in]et to the 
ourlet ports of the valve a.ssembly. When now 
the crank pin has rotated one hundred twenty 
degrees to the position indicated at 9 in Fig- 
ure 11, it will be seen that the discharge valve 
 40-bas now broken communicaticn v«ith the bore 
6Oh, has established communication with the 
bore 60c, while the inlet passage  is in coin= 
munication wifih be.re Oa, has broken communi- 
cation with the bore 0c.and as in Figure 2, .there 
ls a two degree and eigheen minute lag and lead 
of .the port .60b with respect fo the valve.portions 
1,8 and I 
At-this rime, it will be seen that the cylinder 
associated with bore 60a has nearly completed 
lts chal;ging stroke; the cylinder associated with 
bore-69b.has completed ifs exhaust stroke and is 
now ready to charge, while the cylinder associated 
with bore 6{}c-having completed its intakestroke 
is now engaged on its discharge stroke. 
After two hundred forty degreesof crank shaft 
rotation, as indicated in Figure 12, the cylinder 
associated with bore lc is now on its top dead 
conter position, and is now ready fo start its 
charging stroke; while the cylinder associated 
with bore .59a is engaged on ifs discharge stroke 
and the cylinder associated with bore  is near 
the .end of ifs discharging stroke. 
pon the completion of a final one .hunded 
twenty degree movement, as shownin Figure 13, 
theparts are.now restoredto the position indi- 
cated in Figure 10. It will thus be seen that 
throughout the entire three hundred .sixty de- 
grees of.revolution,_atleastone' cylinder is charg- 
ing whi!e at-lest one cylinder is onifs delivery 
stroke. Accordingly, there.i a constant smooth 
and uniform flow of fluid through the meter, im- 
proving-the characteristics of fiuid .flow  of the 
deice with which the. meter is associated and 
contributing .to.an accurate and .smooth opera- 
tion 0f.the meter itself. 
The operation _ofthe meter unit will now be 
readily understood from the foregoing. A con- 
Stnt fluid pressure is continuously, supplied and 
maintained on the interior of the chamber 28 in 
contact with the nndersurfaces of each of the 
pistons 4. I-Iowever, in .that piston or pistons 
which-are .on their charging stroke, .a free pas- 
sagewayAs .established by means .oî passages.4, 
63,slee'¢es 66,:ores.60;:intakeports 146.and bores 

8 
i50 and i52 with the interior of £he aslng 28, 
whereby the fluid pressureon both:sides of.piston 
4 are balanced and equaled. Consequently, thàt 
pistonor those pistons on their charging or:in- 
5 tke stroke are-free floating with no difference 
in pressure from one side to the other, whereby 
they may be.freely moved in their cylinoEers 
engagement-of the crank pin 06 at the botom,or 
inner end of the crank:pin .slots ê. I-Iowewr, 
10 the-cylinder or cylinders which are on the 
livery stroke, .bave their metering-chambers 
closed off from the pressure chamber 2,.by means 
of the solid .portion of the valve 6, while they 
are open to the discharge chamber 6 through 
15 the .valve-2 by.means of the channels |9 and 
ports   and | S. Consequently, there is a pres- 
sure difference between the crank case side .of 
the piston, and the metering chamber side:thêre- 
of, the latter having a lower.pressure. Accord- 
0 ingly, the unbalanced pressure on the two-sides 
of the piston or pistons on their delivery stroke, 
causes these pistons fo move radially outwardly 
from the crank shaft, positively displacing a.cor- 
responding volume of fluid from the metering 
25 chamber and delivering said fluid into the-dis- 
charge chamber 39 and discharge ports . This 
outward movement oï the pistons and connecting 
rods causes rotation of the crank shaft 
means of engagement of the inward ends of the 
S0 slo 4 of the connecting rods with the crank 
pin 9, the crank pin in turn draws inward.those 
pistons on their charging stroke, .this imvard 
movement encountering no resistance-as set forth 
above. 
5 Each tirae .the crank shït makes one revolu- 
tion, there bave been three metering actions, one 
by each of the pistons, and a permanent magnet 
assembiy rigidly carried by the.upper end of the 
crank shaft bas thus .marie one rotation within 
40 the chamber 96. By a means.to be subsequently 
set forth, each rotation of the permanent mag- 
net corresponding fo a calibated .and proPor- 
tîoned volume of fiuid pssed throngh the meter, 
is registered b: electro-magnetic means to be 
5 later set forth upon the registering .device 
and may be indicated either in number o'f rev- 
olutions, or in addition calibrated fo the volumes 
delivered by such revolutions. 
Since as clearly shown in Figure 5, there are no 
50 moving parts extending from the interior to the 
exterior portion oî the meter, there is no leakage 
or loss of fiuid pressure from the interior fo the 
exterior. Consequently, the action of the meter 
is very accurte-and when once adjusted little 
55 calibration or change is necessary. H0wever,-in 
order to accurately calibrate the volumedelivered 
by each piston during each revolution, ar/d in 
order to suitab!y adjust or distribute the total 
volume de]ivered between the total numbêr of 
C0 pistons, an individual adjustment is provided.for 
varying the stroke and consequentiy the:volume 
of fluid passed through each metering-piston. 
For this purpose, the screw i34 is adjusted in- 
wardly, whereby it will contact the abutment 
5 screw138 on thehead Of the piston,before the 
latter has completed ifs .greatest possible out- 
ward movement :in its cy!inder. Upon the en- 
gagement of the screw 19 with the screw i39, 
further outward travel of the piston is stopped, 
70 and accordingly, delivery of fluid from that cyl- 
inder ceases. However, the crank shaft either 
because of its momentum, or because of propul- 
sion from another piston on its delivery stroke, 
continues fo rotate, and this rotation is permitted 
?5 by the crank pin 96 riding freelyin theouter ex- 
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tremity of the slot 54. This continued rotation 
of the crank pin is not affected by stoppage of ifs 
corresPonding piston, ani may continue whereby 
the other pistons are hOt bound or locked by 
stoppage of one piston. As the crank shaft 
passes over is dead center position with respect 
fo the piston whose travel is stopped, if starts 
upon ifs inward stroke, and as the crank pin 
reaches the lower end of the slot 54 of the stopped 
piston, the latter is reracted on its intake stroke. 
Accordingly, the effective stroke of any piston 
may be readily adjusted without impairing the 
operation of the other rotating and reciprocating 
parts of the meter and thereby the metered quan- 
tity of fluid may be proportionately austed 
among the various meering cylinders. 
In addition fo thls adjusting or dividing of 
metering action between the pistons, the elon- 
gated slots 54 in the connecting rods îurther 
serve as a saîety deviee in meters having rive or 
more cylinders, whereby if for any reason one 
of the metering cylinders becomes obstructed, 
either by seizure of a piston in that cylinder, by 
clogging of one of the passages connected there- 
with or for other reasons, the meter will continue 
to function, whereby the device drawing fuel 
therethrough may continue fo operate, although 
the accuracy of the metering operation may be 
impaired. An important feature oî the stroke 
adjustment of the individual piston is ifs capabil- 
ity for compensating îor slight irregularities or 
deflciencies of valve timing. 
Attention Is now directed to Figures 1, 2 and 
3 for an understanding of the electro-magnetic 
connecting means betv«een the meter and the 
register. Extending through the walls oî the 
body 34 into the delivery chamber 3, are a ,pair 
of magnetic pole pieces 6} which as shown in 
Figure 2, are positioned fo magnetically register 
with the permanent magnet poles 2 and 
once in each revolution of the magnet and crank 
shaît, to thereby induce a flow oî magnetic flux 
in the pole pieces !  and in the associated arma- 
ture of the relay indicated generally at  and 
associated therewith. The flow of the magnetic 
flux through the.relay 2 is sulïicient to operate 
the armature 4 against the resistance oî a re- 
turn spring S, fo thereby-establish a cormec- 
tion through the flxed and adjustable contacts 
68 and .respectively. The closing of these 
latter contacts thereby completes a circuit îrom 
any external source of power by means oî the 
electric cable N2, through the register  to 
cause actuation oî the mechanism therein. Ob- 
viously, one such energization of the relay occurs 
for each revolution of the meter and conse]uent- 
ly, one actuation of the register for each revolu- 
tion. 
Obviously, any suitable register rnay be 
ployed for response fo, registering and indicating 
the number oî actuations of the relay, and there- 
by the number oî revolutions and correspond- 
ingly the quantity oî flUid passed through the 
meter. One such îorm o register which has been 
round to be satisîactory, closeiy resembies the 
construction of a conventional type of speedom- 
eter, and is indicated in Figures 21-24. An elec- 
tric cable 2 is cormected to a solenoid , 
which operates an armature  pivoted as ai 
], which armature comprises an escaperaent 
wheel having pawls $} and 2 respectiveiy ,en- 
gageab!e with an escapement ratchet 8 secured 
to the operating slat e of the registeï. A 
spïing 8 serves fo return tle armature fo its 
inoDerative position. Tlus, each tinm the relay 
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62 is actuated, an impulse is. set up through the 
,power circuit 72 fo operate the solenoid 174, 
whereby one actuation of the escapement lever 
 is effected, the pawls 8 and 3 of which 
5 permit the escape oî one tooth of the escapement 
pinion $, and a corresponding fractional ro- 
tation of the shaît 85. The shaït 8 operates 
in the conventional type oî counting register, as 
indicated at 88, bearing indicia 90 which are 
10 exhibited upon the ace plate ! 9 of the register- 
ing device. Iî desired, a second set o indicia 
may be similarly actuated by a mechanism simi- 
lar to that at 3 and indicated at 6, to give a 
reading whereby the revolutions of the meter 
15 are subtracted îrom the register setting indi- 
cating the original quantity of liquid from.which 
the meter draws its sUPPly. Thus, the register 
may be utilized both fo indicate the .quantity 
passing through the meter as well as fo indicate 
20 the quantity remainingin the source of supply. 
This îeature may be extreme!y useful in avia: 
tion uses, whereby the pilot can readily ascertain 
the quantity of fuel consumed by the motors-as 
well as the quantity remaining in the tanks. 
25 Other analogous uses wi.ll of course be. readily 
understood. To carry out these ïunctions, the 
registering devices  ànd 9 are respectively 
cormected to shafts  .and -0, having gears 
0 and 2 upon their outer extremities. Idler 
0 ears  and 28 connect the gears 20 and 
îor reverse operation. 
If should be understood that the particular 
register illustrated is for purposes of examPle 
only, since any desired type of register may be 
35 employed. However, the advantages oî the meter 
are best obtained by employng an electro-mag- 
netic and electrical type of drive for controlling 
the register, to thereby avoid a possible source 
of leakage occasioned by rotating the shaft ex- 
40 tending through the exterior casing of the meter. 
In some instances, however, it-may be round 
cesirable to employ a mechanical connection, 
from e meter to the register, and.or this .pur- 
pose the construction shown in Figure. 15 may be 
employed. Here, the end oï the crank shaft 
45 is extended through the upper cover plate 3 of 
the body portion 3, and a packing gland 2.0 is 
employed to establish a fluid-tight seal at this 
point. The shaft {} is connected bY any suitable 
mechanical connection with the register for 
5O ergizing the saine. The principle of operation 
and the calibrations of the rotations of the meter 
crank shaft to the indications of quantifies of 
fluid on the register, are identical with that get 
forth hereinbefore. 
55 In some instances, in addition to the registra- 
tion of the number o units o fluid passing 
tln'ough the meter, it may be round desirable to 
indicate further the rate of flow of fluid through 
6o the meter as for example determining the rate 
of fuel consumption of engines. For this-,pur- 
pose, the attachment indicated in Figures 16-20 
is employed. The cover plate 8 above lnen- 
tioned is removed from the flUid discharge cas- 
65 ing 3 o the body portion 34, and a generator 
gearing casing 2 having an annular flange 
fo which is detachably secured a generator 2 
having a cover plate 23 is secured in place 
thereon. 
70 An internal ring gear 2 is journalled in bear- 
ings 222 in the bo'tom wall oî the gear casing 2 
and provided with a detachable tongue and groove 
connection as at 22, for the upper extremity of 
the crank shaft. An idler gear 26 rotatable upon 
75 a stub axle 22 carried by the infernal gear 
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- i.-i! constant mesh .ith said infernal gear, and 
with a: driven pinlon 23{}:.carried by the Igenerar 
e sht:.$2 journalled  an axte beaïg 
in the ternal gear. 
" e. genator shaft 2]2.exnds: .through anti- 
fMctlon:bearngs. 25 caied by the botm wall 
ofe generator casg 2 [  and bas secured there- 
y the.generar aare indicaed generally 
8 in,:gura 16, w.hich may. be of any suitable 
e,. that. dicated coïsng of a permanent 
magnet.havg- a plurity of poles and: revolving 
th: a'.fleld housg-X4 whose cofls are con- 
nd by: a terminal. 292 to an electric conductor 
gg.. Obviously, the peanent mater or aa- 
t.ure'X$.8, revolves ai a speed which is proportonaI 
 the.speed o revolution of the meter cra 
shafk wherebythe strength of the crent 
duce  the fleld cofls and in the conductor 
is propoionaI- fo. the eed of rotation and con- 
sutlV therate of fluid flow-through the meter. 
e--conductor g.-may be attached ço a conven- 
tionaI VOit mer- dicated at26 in Figm'e 25, 
 hich, may read dh¢tly in uniçs o fluid per u 
of te, by .mea. of a calibrad regiser indi- 
cat at.2in gure I. 
- gm'e 5 , indicated a wirng diagram of 
eelectrio retay actuaing means for the regisr 
and for the electrc generar for operting 
r of flow idicatg volt meter. Here s  gen- 
erar armaturindicated " generaly 
sho diagrammatically coecd wih one sde 
ofthe relay  the ground by the conduit 2 and 
theoher sdeof the relay by a conduit 252. fo the 
bove mentioed voit meer246 and from thence 
- the:gnd by. a-conduit 2. The electrïcally 
oed'mIa.has-i edconact I - connected 
. he goE as by a conducr 25,- 
ovbI-cont  I 8' is coecd bya conducr 
-IT2 w[tbtè seid.cofls t:and fo abatery 
fT-or other source of electrica.1 cuent, and 
thceby oenduiç 8-o ound. 
the fmgoing, if is beeved=tha the man- 
ner  ¢omu¢t-ing. and ramg the meter 
be-al .ders.od and uher exlanaton 
h beeved  be ecessary. Since nu- 
meuz mooetions faltg wiçh the scope of 
the. lnveno Wl be oedfly" undemtood by those 
stled in 'the art..fter a ECnstderation oï the 
ccompanng specflcatio d attached draw- 
gs, if  hot- leed toc tirait the invention 
the exaCt oetmcfion shown and descrbed but 
ai1 sutable modifications, and euîvalents may be 
sod' toE ïalng_ hin the scope 
pended claims: 
Havg scbed the invention what ls climefl 
as new :. 
L meter comprsg a csing; cyHnde com- 
matg with said OEng/Distons slidable 
id cynders; meam for pplying a contuous 
fluidpressure n-sad casg and aganst the un- 
ide of id pns, a- fluid devery Mne, pas- 
sage nd  valve  s for cyclcaIly establlshing 
oemmication between the p side of each pîs- 
 and wit saoE meure, and delery Mne respec- 
ely for charging ch cynder and delivering 

measuïed :charges thefefrom; a cank:sliP in 
säid. casing,, a connec£ing roc coec: ea 
piston to:said.çm-a, eh:.cocf zod 
havg  elongad slotlooselFrecei: sd 
5 cra.saf, adjustale stop means carriedby ch 
CyFmder and operavely engageable: by.the piston 
within.the associat, cyMnder for vaing e 
stroke of the pston erein  regulate the quan- 
tity of flid delivered by said: piston. 
10 2. In. afluidmeter, a casing having a pluraty 
of aled bores: omprisig a cra., chamber; a 
valve chamber  and: g ,id dischrge :chamber, 
said casing hav.i-n CyIdèrs there openg to 
the crank chamber, piso sIïdable in said'cyn- 
15 ders and havi Diston rods extendin  said 
cra chamber, means c0mmucatg wih said 
cra chamber for supplying fluid under pres- 
sue a tary valve aembly including a Ive 
body demountably secured in said valve chamber, 
20 a crashaft journald in said valve body and 
having a crank pin connecd te said piston mds, 
sd valve bod havg parallel bores extending 
therethrough and rminating in the cra d 
discharge chambers, each of said parallel bores 
25 hang continuous communication with one of 
said cylders on the opposite side of the pton 
frein the crank case .chamber, inlet and discharge 
valves controlling the en of said parallel bores, 
said valves being operated by and in, timed rela- 
30 on fo said crashaft. 
3. e combination of claim 2 whereïn said 
valves coist of annar disks bearg against 
the adjacent ends of said valve body and resilient 
mea urg£ug said dsks adjacent said valve body. 
5 .4. e combination of claire 2 where the 
inlet valve resflient mea is interposed between 
said inletvalve and a cmnkhrow on sid m'ank- 
shaft. 
5. The combflmion of claire 2 wherein one oç 
40 said aNned bores is a opening to the outside of 
said casg, a cover for said opening, said valve 
assembly heing removable as a unit frein, said 
crank case t'ough said opening. 
VE A. LER. 
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